Direct evidence of pancreatic tissue oxygenation during preservation by the two-layer method.
The purpose of this study was to measure directly tissue oxygen tension (PO2) of the ischemically damaged pancreas graft during preservation by the two-layer (University of Wisconsin solution/perfluoro-chemical) method at 20 degrees C using Clark-type polarographic oxygen electrodes and to make clear the relationship of tissue PO2 and ATP levels during preservation and graft survival after transplantation in a canine model. During warm ischemia, tissue PO2 and ATP were dramatically decreased. Tissue PO2 continued to decrease, and tissue ATP levels were not elevated during simple storage in oxygenated University of Wisconsin solution at 20 degrees C. On the contrary, during preservation by the two-layer method at 20 degrees C, tissue PO2 promptly increased and reached about 50% of the preprocurement level at 30 min of preservation. Then, tissue PO2 was maintained this level throughout the preservation period. Tissue ATP levels were still low in the first 1 hr, but after that tissue ATP increased in a time-dependent manner. Consequently, the two-layer method at 20 degrees C could restore the viability of pancreas damaged by warm ischemia during 3- and 5-hr preservation. We conclude that the ischemically damaged pancreas grafts were oxygenated, and tissue ATP was increased during preservation by the two-layer (University of Wisconsin solution/pefluorochemical) method at 20 degrees C. Consequently, the graft was resuscitated and survived after transplantation.